SUMMARY A survey in the London Borough of Croydon was conducted among an entire school cohort, aged about 9 years, to describe the current morbidity from wheezing illness, its relation to social and family factors, and its effects on social and educational development. A postal screening questionnaire was sent to 5100 parents, and 111 % of the children were reported to have had wheezing illness over the previous 12 months. A sample of 284 parents were subsequently interviewed at home about their child's illness. School absence over the past year caused by wheezing illness was reported by 58 %; and in 12% of children this amounted to more than 30 school days.
In the course of a 12 month period, about 10% of school age children are likely to experience symptoms of wheezing, and about 3 % will be labelled as asthmatic.' Wheezing illness is a major cause of chronic ill health in childhood2 but few population surveys have assessed its impact on family life or on the child's emotional, social, and educational development.3 Those which have done so conclude that if problems occur at all, they are mainly confined to a minority of severely affected children.4567 Since the time of these studies, remarkable advances have occurred in the treatment of asthma that may now prevent severe episodes and long term disability by the regular administration of sodium cromoglycate, bronchodilators, and steroids by inhalation. Freedom from disability and life threatening attacks has become a realistic treatment goal. In spite of this, hospital admissions are increasing8 and there is a widespread impression that wheezing illness remains a substantial primary care problem.9
School attendance is relatively easy to quantify, is part of every child's normal activity, and is regarded as important for normal development. We have therefore ised school absence as the principal indicator of disability caused by wheezing illness. The relation between school absence and other indicators of morbidity, the educational and social development of the child, and various characteristics of the child's family and social circumstances are examined.
Methods
Children with wheezing illness were identified by postal screening survey and the parents of a sample of these were subsequently interviewed at home about the illness and its medical care. The population screened consisted (12) , refused (8) , misclassification by screening questionnaire (9) , and useless interview (1 (15.3 %) . Over the previous twelve months, the prevalence was 11 1 %, and while this was higher in boys (12.7 %) than in girls (9.6%), the proportion reporting 5 or more episodes was the same for each sex (2-3%). There were no differences in prevalence between local authority and private schools.
The validity of the screening questionnaire was tested by the subsequent home interview. Of the 292 children who were screened positive, 7 did not have wheeze and two of these had been confused with other siblings. Of 94 screened as negative, two were found to have wheezing illness; one had been confused with another sibling and the other had developed wheeze since the screening survey.
At the time of the home interview the age of the children was mean (SD) 8.9 (0-47) years (range 7.9-11 0 years). School absence in the past year because of wheezing illness was reported by 58 % of children (Table 1 ) and 12 % of children had lost more than 30 days (6 school weeks). Table 1 also shows the number of spells of absence and the duration of the longest single spell of absence: these are highly and 10% replied 'a lot'. All these indicators of morbidity were strongly associated with the number of days school absence over the previous year (Tables 2 and 3) . At the screening survey, 27 % of children reported to have had wheezing illness were described as having 'asthma'. The asthma 'label' was significantly associated with severity-rising from 22% in those with no school absence to 50% in those with more than 30 days absence (X2 trend, P<0 001).
Compared with controls, children with wheezing illness were more likely over the previous year to have experienced eczema (1 .5 x), allergic nose problems (4.1 x), frequent headaches (1.7 x), and frequent episodes of abdominal pain (1 7 x) ( Table  4) . With the exception of eczema, all these conditions were strongly associated with the number of days of school absence due to wheezing illness. Some effects of the child's illness on the rest of the family are shown in Table 5 . The mother's activities were affected in 42 %; and this was described as 'a lot' by 7 %. Choice of holiday was affected in 11 %, household arrangements in 13 %, special arrangements of the child's bedroom had been necessary in 29%, and 20% had got rid of a pet. Twenty nine percent of mothers reported that 'special allowances' were made for the child because of his or her illness. All these effects were strongly associated with the number of days school absence.
There was little evidence that the illness interfered with social activities. Overall, wheezy children were just as likely to belong to clubs (62 %) as were controls (60 %), and this similarity was observed across the individual types of clubs (cubs, brownies, boys' brigade, sports, dancing). Swimming was reported equally by wheezy children (78 %) and controls (79 %), and there was no difference in the proportion receiving special lessons (for example, Morbidity and school absence caused by asthma and wheezing illness 781 music). Within the group of wheezy children, those with more school absence were less likely to belong to sports or dance clubs, or to have hobbies or favoured activities of a physically active nature, but none of these trends were statistically significant. There was no association between swimming and days of school absence.
The results of the Neale and Young reading tests are shown in Table 6 . There was no statistical significance between reading age and days ofschool absence. Those with more than 30 days absence had the lowest mean reading age, but when compared with controls this difference fell short of statistical significance for the Young test, and was not significant for the Neale test.
The results of the 'check list' assessment by the teacher are shown in Table 7 as the percentage of children scoring the maximum overall, and for each Table 8 .
Some of these socioeconomic factors were interrelated and those pairs of factors that were significantly associated with each other are shown in Table 9 . Tenure of accommodation stands out by being associated with all the others. A two factor logistic analysis was carried out to examine the effect of each factor on school absence, after controlling for the other. This type of analysis was used because school absence was recorded in categories, not as a continuous variable. The results are summarised in Table 9 . The effect of tenure was independent of that of every other factor. The presence of more than three children in the household maintained its significant effect after controlling for accommodation, tenure, and access to a car. The effect of mother's occupation was independent of that of tenure.
A number of socioeconomic and family factors were also found to distinguish controls from wheezy children with more than 10 days absence (Table 8) . Wheezy children were more likely to have a mother with a non-manual occupation, who had been treated for nerves or depression, who worked full time, or was receiving supplementary benefit; they were less likely to have a father who had been born in the UK.
Discussion
The screening questionnaire was designed to identify all children with current wheezing, and its sensitivity in this respect was validated by the subsequent home interview. Since there was a good response and since all schools (whether from the private or public sector) were included, the estimates of morbidity obtained provide a good indication of the burden of wheezing illness in children of this age. This method of selection, by encompassing the whole range of severity, provided a good opportunity to examine factors associated with severity, as well as those that may distinguish wheezy from non-wheezy children.
The substantial proportion of children with severe wheezing illness who were not regarded by the parents as having 'asthma' emphasises the importance of using a screening questionnaire based on symptomatic rather than disease label criteria. In addition, as the subsequent home interview showed, it is important not to confine questions to 'episodes' of wheeze but to include questions about wheeze of a non-episodic nature.
Describing the morbidity caused by wheezing illness presents considerable difficulties. A widely accepted definition concentrates on the physiological criterion of variable obstruction to airflow," but this has not so far been satisfactorily translated into a practical epidemiological method. The three dimensions of morbidity adopted in this survey were symptoms, disability (interference with normal activities), and handicap (social and developmental consequences).12 We concentrated particularly on school absence as an indicator of disability since school attendance is a normal activity for all children, is considered to be necessary for social and educational development, and may be expressed quantitatively. Because schools do not record the reason for absence, we were not, however, able to validate the parental reports using an independent assessment. This aspect requires further research. School absence because of asthma is the net outcome Morbidity and school absence caused by asthma and wheezing illness 783 of interactions between aetiological, treatment, and illness behavioural factors operating in unknown proportions. Nevertheless, the results suggest that school absence may be a useful indicator of the severity of disease since it was strongly associated with both short and long term morbidity indicators, and with associated atopic conditions. It may also be argued that the more traditional indicators, such as the frequency of attacks, are no less subject to treatment and illness behavioural influences.
Considering the complexity of factors that may influence school absence, it was surprising that only 6 of 32 social and family factors examined showed a statistically significant association with the degree of school absence. The lack of an association with father's social class does not support the finding of Dawson et al.13 that severe asthma is more frequent in manual social classes. The strong association with rented accommodation suggests, however, that social factors may still be important, but that these are not satisfactorily indicated by the traditional social class analysis based on occupational grouping. Other studies, most recently that of mortality in the 1971 Census cohort, have also indicated the importance of accommodation tenure as a social indicator.14 Absence of a natural parent in the household is probably indicative of family stress, and its association with increased school absence confirms the finding of McNicol et al. 6 in Melbourne. We have also confirmed these workers' finding that poor emotional health in the mother is more likely among more severely affected children. The explanation for these associations is a matter for speculation and cannot be explored adequately using the existing data. Stress may be important as an aetiological factor, or be associated with differences in treatment or illness behaviour. The present study found that poor maternal mental health was associated with less adequate treatment of the child'5 which suggests that some effects may have been mediated through the treatment factor.
Unlike some previous surveys, severity was not found to be related to the sex of the child, position of the child in the family, or age at onset of symptoms. Severity was, as observed in most other surveys, associated with eczema and allergic nose problems. The less well known associations with headaches and abdominal pain described by Peckham and Butler7 were also shown.
When the most severe third of wheezy children were compared with the controls, few associations with social or family factors were observed. Four of the five observed associations involved the mother and could be interpreted as indicating stress, corresponding to the observation made by Davies'" in a general practice population. The association with father's place of birth was hard to reconcile with the lack of association with the mother's place of birth, or her ethnicity. The lack of an association with the social class of the father confirms the finding of Peckham and Butler.7 Previous population studies of the emotional and social adjustment of asthmatic children have usually concluded that problems occur only in a minority of severely affected children.456 7 Our findings are different in that all groups of wheezy children, irrespective of severity, scored lower than controls on the teachers' assessment of their emotional and social state. This is more consistent with the theory that all wheezy children tend toward emotional/social abnormality rather than that this reflects the severity of the illness. Considering the simplicity of the assessment, these findings need confirmation. There was little evidence of social handicap in terms of club membership and other activities, and this corresponds to the findings of Dawson et al. 13 Swimming was equally common among the controls and all severity groups of wheezy children.
Most studies have found that educational attainment in asthmatic children is about average, though intelligence tends to be somewhat higher.4 713 None have examined this in relation to school absence. The evidence of the present study suggests that those with more school absence are at an educational disadvantage. This may not be a causal association, however, since most of the socioeconomic and family factors found to be related to school absence may also be associated with educational disadvantage; these include family stress, and mother's mental health.
